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Index at acceptance: Class llO(in), W I.i, \\2^ ^ 1 : 2). 

nOMPj/KTE SI»K('IKf<*ATIn\ 
Wind Turbines 




1. Axn>Mo Kkm\ l{rhHii<c». nt linn du 
llh;' I'crrMMra No. -^8 — -^0, Lislioii, 
Poriug'iil. ;! (-irizeii of iln^ IV>rhio*u<»so 
l{epul>li<:, do hoT't'by <1(M».]:trft inveu- 

5 tion, for wliirli ] pray that paieiit inny 
l>e j^rai)lf»d to ou\ imd --ike . mt'-Uiod by 
wh it'll II is lo 1)0 porfnrntfM], io \h\ parli- 
(Milarly doscrihccl in an<1 l>y IIm* ToiIIoan'- 
iii'i st.atoraeid : — 

10 TImh iuvotilioii !<da1(»^ t(i a wind lin))uie^ 
adapted to hfrTm eiriiiy '<11sj>TaTronHMd. of 
arisiii;^ rr(»io wind (*iirr(Mils. 
Herelofoi'(i windmills and wind-junnps 
liuve been fouud lo possess low ('ifi( i('n< y 

15 which thus ini ]mses liini (aiiiuis on tlio 
work eaeli mat hint* is i-apalde of ))< rforni- 

Tlie object of 1h*s present imentJou is 
to obviate the above rlisad' anlatje and 
20 provide a mncLine of rolatively sinii)lo 
eonstruc.tion f',a])al)lo ol hij^h (flicioiicy 
aiul speed. 

Accordiii*>- to the inviMdion a wind Inr- 
bilio eomprises an outer easin*;- (^r duct 
25 formed with ji flared inn*M* stirtaf c of 
ronver<>'ent-fIiver<yent c.oiififrnrarioii de- 
rreasinjr ill diameter fnun an air-iiitake 
moutli at one end tht^reof to a '/one of 
miinininn diaineii^i" and in( renslno- in diu- 
30 meter fnuu said zoni' of nniiinunn dia- 
meter i{) an air diseliar<^:e poii nt (he 
otber end. a substantially ejJTfi'-sliaped 
eeutral member eoneeiitrie, with said 
outer casin*r ^r duet, the niininMnn dia- 
m meter of said outer rnsiii<j: bein^ rojibmar 
with the maxiinum diameifT- of said cen- 
tral member, a turbine wheel nuuintcd 
for rotation inside said ('asin<4-. iiid the 
arraiifrement beino- <i\icM that air cotcriTi<j 
40 tbe air-intake mouth is caused fo increase 
its velocity while proi^ressin^ ah»]i«i- the 
Miinular intake of r(uii Inuou^ly decreas- 
injr niaximuu) \(docity that is 

attained when the air arrives at iho 
45 blades of tlie turbine wh(Md. t1te :pr then 
leavinii' tlie device at the said di<c]j;irLic 
port. 

[Price 2/8] 
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I'or a i>c|(<.'r undeist;ind i n;^- oj (he in- 
vention, ;ind h) sln>w h(»w i( inny he car- 
ried into elVeet, the same will now b<^ de- 
scribed wiih r(» fere nee to the aecom]);my- 
in<^ drawu)«is wherein: — 

Fi<iure I, shows a p:ir(ially cul-away 
section throne li the wind turbin<'. and 

Fi*xnre sjiows a parlial section on 
each Ihe lini^< :ind S - S' of 

. ]''i«^ ur(» I . 

tn tile (MnlHulinient tluue iv; illiislraled 
;Mi oillei- e;ism^' 1 n t' animbu' <tnss sec- 
tion h;i\ in;^* a. flared inner ^tulace of con- 
ver^i'ent-d i ver;;'e n t. confi o-u ra t ion decreas- 
ino- ill di;nnet(u' from nn air- intake moutli 
2 situated at one end thereof to a zone 
of minimum <linmeter and inereas- 
in*;- in diameter froni said zone to an an- 
nnhu; aii* discliaro*(^ p()rt ^ ;it the opposi(e 
end ihereid". sjid dischar,^e \n)\^ 
beine- (d' l.n-^'er di;inudei. Within (lie e;is- 
I 's nuMMited concentrically a suh- 
s(an(ia]l>' enu-sh;i |)ed central member I 
havinn- (uidune wlieel » foi rotation 
(h'ensin on ;in axial spindle 7. the ro((»r 
of sjjid hudn'ije wheid havin«.v a ^nrtaee 
that i^ ('(die idcnt with ihe de\ ricjunent 
of Mi(^ loiaii s;iid eeiifrj;) mci.»bcr J 75 
wincdi K so niiMinled th:d ils m.j\ininm 
diamet(»r is eopLmar with (iie mininnim 
inside (liaTiieter 2A of Ihe (.uier c;isin,ii- 1, 

B.^tween the central JUemlhM' 4 ami tin* 
(Miter e;isiii.v ( ;|j :u)ove mentirun'd co- 
piai fjopiion is mounted an annular 
!*atl <if si ttionary <1 istribut in^ blades 

;,riM ii.u'ed to nn'"t(» the said (Ui(er casing 
I and the s;n'd cential member -1. It will 
be seen tli;i1 ai'U} S assists in etVeci in*^-. a 
ri^-id Nirac(nr<' between the said casinj^-. 
di<t r'biii in:i blarb's and c(M»(i-al m<-mber. 

A ( fMitrl! !ii»al ^^'overno-r 9 is ;id:»pt(Ml t** 
iMHitnd (he ^peeil of the lurbine by means 
of a brak;' sleu^ 10 a< finir on a brake 
tlrnm 11, iMid is actuated by the spindle 
7. The ^pced of tie tnrbiiic nia>- eilli(»r !)»• 
eoiif rolled by above nienlioued brak* 

]})'J mean- or by a «hufter mean-^ blank* 
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inn- nlV a jiorlion i)f llu' lur-iiiiakc niouUi 
2 Tken^by re.strictiiijj: llie iiiHow ol air. 

The tiirbine may be ailiirlLHl to drive an 
electric, g-ciierator, pniii]) Vi. or any 
b other luecbauism, as de.^ire<l, ^ 
The rear ot the leutral member 4 is 
provided with a dove-tail rudder l^l of 
llie like in known nuuiner the entire en- 
semble is adai)ted to pi\ut at 14 abont a 
10 vertical axis when secured to auy <*on- 
veiiiont structure. 

The ai)paratii8 is normally mode ironi 
VvrUi materials and the iniiec circumrer- 
ence of the outer casino^ 1 and the central 
la meml>er 4 is preferably formed from 
hijrhly polished Ihin sheet metal to 
facilitate air flow. • ^ i 

When iu use, air enters the air-intake 
month 2 and is caused to increase its 
20 velocity while proj^resain^ along* tiie pro- 
o-ressivelv decreasino* annular intake until 
ni)on reaching^ the stationary distnbut- 
ino. ])lades tl the air is deflected on to 
the turbine wheel 5 11. us ... imo^^ the 
26 hdter to rotate. The spnvt air is ihou 
eic<'ted at the dischavfi'e port. It will be 
aiii)areiit that the increased velo(niy 
imparted to the air flow will increase the 
]»ower output normally produced Ihe 
si)eed of the turbine is controlled by the 
ceuirifug-al brake alxne mentioned. 

In for exanipUs llutte, volume TI, 
21st ' edition, page 3 — AVindmills, 
where : — 
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where : 



1.2!) . 1^ Ml' 

= 3.f. U.I' 

0.81 . 150 

Com pari ih is result with th<)S(i 
vielded by Uu' besi windmills we have: 



N = Power in H.P. 

Density of air (1.29) 
F = Area opposed to air 
40 y = Speed of wind (m/sec.) 

(1 Acceleration of oTavity (9.8 m /sec.) 

If we make: 

F^l square metre 
V="-8 m/sec. 

45 \Vr will have: 

1.29 . 1' . 8' 



0.81 . loO 



-^0..3r> H.V. 



vvhi. h i'^ the power of a conventional 
windmill. . f 

Now since in my invention the speed ot 
50 the air is increased in the ratio ot 1 <n- 
better we will have, usin^ the sanu. 
values, 



1. |lallad:.y- Disk :J \ni|>{^riK^ 7 sq.m.i 
AViil' a wind speed of S ni/sec, 0.(i II. I'. 

2, (ioiiath— l)i-K m ^ (Area 7 s^i- m.. 
With a wind speed id 8 ra/sec. LO H-1*. 

:l iTltra—Disk 3.0 m -/> (AieuO.ii sii.m. ) 60 
With a wind speed of 8 m/sec. 1.25 H.P. 

It is apparent that whilst iu my turbine 
a surface of 1 s(iuare metre gives .a power 
of 3-5 11. 1\, iHc most efficient models 
already known do not allow moxe than 66 
l/(; to 1/3 of that power. 
Wh:it 1 claim is: — 
1. A wind turbine ('omprising, an 
outer casing", or duct formed with a flanul 
inner surfaci* ot convergent-diyerKeni 70 
contiouration decreasiufv in diameter 
from an air-intake mouth at one end 
thereof to a /puc of minimum diameter 
and increasing- iu diameter from said zone 
of minimum diameter to an air discharg-e 75 
port at the other end, a substantially c^-^. 
shaped central member concentric with 
said outer casing', or duct, the minimum 
diameter of said outer casing? being co- 
])lanar with Ihe maximum diameter ot 80 
said central member, and a turbine wheel 
mounted for rotation inside said casing, 
the arranf^ement bein<:^ auch that air 
enterint,^ the :ur-inl;ike mouth is caused 
t(* incrsMise its velocity while progressin<j: 85 
alonp the annular intake uf continuously 
decreasln^^ area to a maximum velocity 
that is aftained when the air arrives at 
the blades id said turbine wheel, the air 
then b'avin<i- the device at the said dis- 90 
charge port. 

2. A wind turbine as claimed in claim 
2, wherein the roior of the turbine wheel 
has an outer surface that is coi< id(>nl with 
the devehipuKMit of tlw^ outer curved por- 95 
tion of the central member, 

3. A wiiul turbine as claimed m claim 
2 or claim 3. wh-rein a ccntrif ii<ifal brake 
mounted insirh* llu^ central m(^niber acta 

01) a })rake drum at a predetermined sj.eed lOO 
to control the turbine wheel revolutions. 

4. A wind turbine as claimed in chum 
2 or (daim 3, Avberein a centrifu«j:al 
•jrnvernor fitted inside the central mem- 
ber a nd idiipted to f unci ion at a prc(ieier- 105 
nvined sp.'cd aduatt-s a shutter mounted 
at the :iir-iuiako Vioutli to centrtd the 
entry <.d air iiilo Ihe lurbiue :ind iUiw- 
fore the speed of fire latter. 

5. A wind turbine substantially as llO 
ht^reiiibefore descrilx^d with reference to 
the accompanying drawings. 
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Index at acceptance: Class llO(iii), W i s. W in 1 ; 2), 

Wind Turbines 



T, Antonio Vkm\ Kiiihiko. ot Uua du 
lllii! Ti^rrMMin No. oMI. Lisbon, 

roriagal. ;i cilizen of tl»o i\>rtii<»'ueso 
HepTihlic, do lioT(^hv (lorl;)re ilo^ iiiv^Mi- 

5 tioT), for which 1 jn-ny ihnt patent niny 
he ormifed to m(\ and -ike . mt^ihod by 
whir.li it if; lo ho piu'fot hum) , to he parti- 
iMilarly describri] in and hy iho f'ol low- 
in «4 statonuMii : 

10 IMiis invoiHjon rcdaio** id j» wind luj;l}Lae« 
ada])t(Hl to ])o <Tm T'iPIh' ^ItsyiliuMMto^ of 
:iir arisiii;j^ from wind mrronts. 

Heretofore windmills and wind-j)inii ps 
have been found io postSess low (dii(*i(Mn y 

15 which thus imposes limitations on tlie 
work each mac hine is i a]>aldo of perform- 

The object of the present invention, is 
to obviate tht^ aboV(^ disadvantage and 

20 provide a mncLini^. of ridaiively simple 
construction f'a])ji1)lc of hij^h oOit n'ocy 
aiul speed, 

Accordino- to the invtMition a wind inr- 
bine comprises an ont(M^ r,a^n»K ^^t" duct 

26 formed witli a fli.red inner surf af i' of 
t Olivers ent-fliverfyent ronfi^rurntion de- 
r.reasin*^ in diamct«M' fi"om an air-intake 
moutJi at one end tliereof to a zovie (»f 
mir;iininn diam(d(M' and im reasino- iti dia- 

30 meter from said zone of mniinuim dia- 
meter to an air disrdiarjre [»ori at the 
other end. a substantially egp-shaped 
central member coiicentric. witli said 
outer casini*' or dM^f miniTnum dia- 

meter of said on' rasin<^ bcin^ rophmar 
with the maxima?' diamelcT- of said C( n- 
tral member, a turbine wlu'oi moiintrd 
lor rotatioti inside said casinj^*, and ilie 
arranfjement ])ei]i^' such ttiat :}ir ent(M"n)fr 

40 the air-intake mouth is ( aused Io increase 
ita velocity wliile proi^ressin^* alonp' tlie 
annubir intala^ of i-ontlnuously decreas- 
ing]: '^^^^'^^ maximum xeh^eity tliat is 
attaiTied when the air arrives at the 

45 blades of the turbine whfvd, ♦lie -.vr then 
leavinii' the devn e ai tlie said di<eharue 
port. 

[Price 2IS] 



I'or a bcittM* undiMstandin*^ <»i the in- 
\'entij)n. itnd to show how it irmy be rar- 
lied itito idVect, the same will now be de- 50 
scribed with referen<;e to the aecompimy- 
in*;- drawin^^s wlieroin : — 

Fi<>ure 1, sh(u;s a partially eiit-away 
jrou«;h the wind turbine, and 

J, shows a partial seel ion on W 
llie iine^ l{— ir and S S» (.f 



■section t 
l''i«^nr» 

*'aeli oi 
, J''i«»ure 1 
fn tlie 

an outer 



en)bodimen1 theie is illnst latetl 
easinu' I of antinhn" f toss s<m-- 
ti<o{ haxino' ;i. Hared inner ^uitaee o.t* <*on- 60 
v(M'n(Mii-di ver^^ent confio-uration decreas- 
ing' in diametei' from an air-intake nu)utli 
2 si(uat(Ml at one end thereof to a zone 
of minimum diameter t?A and increas- 
in*;- in diameter fnun said zone to ;in an- 65 
nubir air d isidiai •^»•(^ port ;it the opposit<» 
tM)d lher{-o|'. said diseharf^c pori 
bein^' of Liij^er dianodei\ AVithin the "as- 
ine- ] is UH>nnfcd < oiuent ricjl iy a sul)- 

jy (>o-,ji-sli;,p(»d ri^niral nieuiber -I 70 
a tuidiine w!u»el •» for rotation 
o?i ;in Sp.indh' 7, th<' I'oior 

InrbiiH' wlovd bavin;,* -e,rf;i(M' 
eoiih Mh'ht with lh<* d<'\ < ir pme?i) 
forfu of sjiid cent!;:! m»-i,ibrf ^75 
so jiHMinf(Ml that lis ni;i\ininn) 
the minimum 
lut (>r c;!^! ni>* i . 



stajdi; 
ha vin<:;- 
Iherciin 
»»f "-a'id 
tha^ i. 
n\' the 
wh lell 

diameler js rojdanai* wit 
i n^ide (l iaToet er '^A of j hi 



l^etween the central membej- 4 and the 
(»u1(U' easni'".:- I at the al)ove menlioned co- 
pianar portion is mounted an atniular 
ftatlern of st.i'.ioimry d ist ri but i ul: bbide-^ 
<i arranii'cd lo unite tlic said outcf casing 
i and the s;nM c(Mitrai member 4. It will 
b(^ I hat ai in S assists in etTc'-tin«^* a 

ri^'id stiacfin-e b»dw(UMi ihf said casin;^. 
• list I'lbiii in- blades and c(Mi(ial member. 

A e(Mitri!av'al «4*overno.r 9 is adapted !<> 
eontnd the -peeil of the turbine bv means 
of i\ brakf '^lioe 10 aetin*^^' on :\ brake 
fliaim 11. and is actuate<i by tlie spindle 
7. The ;poiM] of tnrbii.e ntay eitlo^r be 
eonti'fdicd by 1 Im above meiiiione.l brak- 
ir)L'- meare or bv a '-^iMitter mean-^ blank- 
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inn- iiW u portion of i]u^. .nr-iiii:^ko nioulii 
2 Tlien^by restrictinji: ll.ie inflow ot air. 

The turbine may bo Oilnplca to drive an 
('bu,tri(' generator, pinii]) V2. or any 
5 other mechanism, as desired. 

The rear of the reutral nH'iviher 4 is^ 
]>rovidcd with a dove-tiul rudder l-'t or 
the like in known manner (he enlire en- 
semble is adapted to pi\ot at 14 about a 
10 vertical axis whea seciired to any e,on- 
venient structure. 

The a])paratus is normally ma<le Irom 
li<.i»t materials and the inner circumter- 
ence of the outer casinnv i and the central 
13 member 4 is preferably formed from 
Ixi^rlily polished thin sheet metnl to 
facilitate air flow. ■ . i 

When in use, air enters the air-mtake 
mouth 2 and is caused to increase its 
20 velocity while proj^nessino- along- the pro- 
oTcssivelv de( reasino^ annular intake until 
upon rea'hing^ tlie stationary distribute 
in}*' blades 0 the air i^^ deflected on to 
the turbine wdieel 5 tluis causinn; the 
25 latter to rotate. The s]>ent air is Iheu 
eiiM ted at the discharge port ^5. It will be 
apparent that the increased velocity 
imparted to the air flow will increase the 
power output normally produced. The 
30 s])eed of the turbine is controlled by the 
cenfrifu<,n\l brake alxive mentioned. 

in, for example, llutte, volume TI, 
21st edition, paj^^e 3 — Windmills, 
where : — 
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wh.ere : 



N - Power in H.P. 
8 ^Density of air (1.29) 
F = Area opposed to air 
40 Y = Speed of wind (m/sec.) 

Tf - Acceleration of o-ravity (9.8 m /see.^ 

If we make: 

1 square metre 
Y-S m/sec. 

45 Wm will have: 

1.29 . 1' . 8' 



9.81 . 150 



. 0.35 H.r. 



:2\) . 1 ^ Hi* 
9. SI . 150 



- = 3.5 U.W. 



whi« h is the ]mwer (»f a conventional 
windmill. 

Now since in my inventum the speed ot 
50 the air is increased in I he ratio of 1 '.'^ 
In^ter we will have, nsin^^ the same 
values. 



(\Hn]jari!ij; this result with tho>n 
yielded by tiu- best windmills we have : 

L llalladay— Disk :\ iu</>{Area Tsq.m/I 
\\]ih A wind >pced ol S ni/scc. 0.<» ll-l'- 

2. (ioiiaUi — Disk -i m </> (Area 7 s<[. ni.^ 
With a wind speetl of 8 m/sec. 1.0 11.1*. 

:\ niira—Disk 3.5 m </> (Aiea 9.U sq.m.^) 60 
Witli ii wind speed of 8 m/sec. 1.25 II. P. 

It is apparent that whilst in my turbine 
a surface of 1 siinare metre gives a power 
of 3.5 II. P., ihe most efficient mo<leIs 
already known do not allow moiv than 65 
l/G i() 1/3 of that power. 
Wh:»t f claim is : — 
1. A wind turbine (•omprising, an 
outer casinj>', or tluct formed with a flared 
inner surtact^ ot convergent-divergent TO 
configuration decreasing in diameter 
from an air-intake mouth at one (Mid 
thereof to a /nnc oF minimum diameter 
■and increasing* in diameter from said zone 
of minimum diameter to an air discharge 75 
port at tlie other end, a substantially egg- 
shai)ed central member concentric with 
said ouier casing, or duct, the minimum 
diameter of said outer casing being co- 
])lanar with the maximum diameter of 80 
said central member, and a turbine wheel 
mounted for rotation inside said casing, 
the arrangement l)elng such that air 
mitering the air-intake mouth is caused 
to increase its vtdocity while progressing 85 
along the annular intake of continuously 
decreasing area to n maximum velocity 
that is attained when tlie air arrives at 
the blades o*' >aid turbine wheel, the air 
then leaving the device at the said dis- 90 
charge port. 

2. A wind turbine as claimed in claim 
2, wherein the rotor of the turbine wheel 
has an outer surface that is coicidenT with 
il)cr development (d* the outer curved per- 95 
tion of the central member, 

3. A wind tmbiiie as claimed in (daim 
2 or claim 3. wherein a centrifugal brake 
mruMited insi'lc tl.e central mentber acts 

on a brake dium at a predetermined speed 100 
fo control the turbine wheel revolutions. 

4. A wind turbine as clainn^l in claini 
2 or claim 3, whertun a centrifugal 
i^ovcrnor fiiti'd inside the r-eniral mem- 
ber and idapied to ftMiction at a predeter- 105 
nnned speed acluati-^ a shutter moutd;ed 
■\\ the air-iatakc month to control the 
tuitrv of a.ir into the turbine ami t In re- 
fore the speed eJ' the latter, 

r,. A wind turbine substantially as llO 
liereinberore descrilx^d with referenre to 
the accompanying drawings. 
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